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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor integrated 
circuit device which can improve the data readout speed without 
increasing the operation frequencies of individual internal circuits. 
SOLUTION: An SRAM array 120 is provided with a 1st column decoder 
390 and a 2nd column decoder 391. A 1st column address buffer 392 
and a 2nd column address buffer 393 generate a 1st SRAM column 
address signal iASC-1 and a 2nd column address signal iASC-2 
according to an SRAM column address signal iASC and supply them to a 
1 st and a 2nd column decoder, which operate by turns. Each data buffer 
394 of the SRAM array 120 is provided with a 1st switch circuit 397-1 
and a 2nd switch circuit 397-2 and electrified under the control of 
respective column decoders. Consequently, the 1st and 2nd column 
decoders designate addresses alternately to the SRAM array 1 20 and 
data are read out by turns. 
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tO^ffitt, CKE-H, /CS = L. /RAS = H, / 
CAS = L, /WE = H^fcS 0 *3vyKWI*t 
tt. A0~A3SrSRAMfTWSRTK^tLt, A 
4—A1 0^rSRAM^iJ(7>7lKr KU^i UTBtOii 

xVv-^tiSnTDQO— DQ 7^W*SttS 0 t^L 

feS^fi. DQ 0— DQ 7 COx — $ 9 &tl 

[00 34] @2 4C, ^=3^>- K^<tSrta5Sb^-o 

^ff-^ i A0~ i A3^i:SSRAMtT^^^ ^COffil 
S.t^rtg(5T Kl/^fft i A0—A3 t i A4~ i A 
1 3**&f^fi!tS*b«SRAM?l]Wl«^i ASC4- i 
ASCI O^ctSSRAM^IJ-^^— y<D?HW$il~XSR 
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[0 0 3 5] 2. r^>f Kj 

ttttil* CKE=H. /CS = L, /RAS=H, /C 
AS=/WE = LT*Mo *3vyKAAft:ifc AO 
— A3£SRAMfT<9®KT KW*£ LT, A4-A1 10 
0£SRAM?iJ<OilWT KU*£ LTSifPiitfo »#5i 

Q0- *S:flX9i£t*o fcfcXDQO-DQ 

[0 0 3 6] *3^vK»c:J:«rt«iaHif^fcov^T<OT K 
U^ft-§-tr-^(7)i&l^K2 5 ^^i~ Q i AO— i A 
3J&*kffr££jft,3SRAM?T^f8-^ iASRO-iA 
SR3^S^^SRAMfrr^— ?f>mmSl&ftl<\ i 20 
A0-iA3i iA4-iAl 3^M*^SRA 
MZmtiim^r i ASC4- i ASC 1 O^S^SRA 

R(:<t*)SRAMt;^SR^tlSo iliR^tWcSRA 
Mir/HCD Q 0 — D i&^ftfc**!**?*— 

[0 0 3 7] 02 2 51^^^ 51-, U~ K = 

i:##ii^sfTto*t*o fex, f-^AHJ*ffllcM 30 
£ ft*: S R AMCOffl£W (OSR AMir/Up tDR AMS 
tCOx-^tei^tb^> DRAM«rt(0»f^3&S4*5?Ti? 

- * Affl^/Bi-SiR cfix^SR AMcofT^^ir/u^ i 

£A^ LT»tfs*ii-S r t S 0 
[0 0 38] 3. ivy ^y^-ra-W Kj 

7 P 3i7xi/f3WKlt DRAMt;H|^lbSRAM 40 

4#A*«l«i^«ll8tt, CK E = H N /CS = L, 
/RAS=/CAS = H, /WE = LTfc^ £ b(-A 
10 = L, A9 = LT*S 0 KA*l*tett* A 

0 1— A3£:SRANtiTCDilKT KU^t LT, A 5. 
A 6 SrDR AM?IJ^1R7 Kl/^ i LT, A13£DR 
AM7 \s"(<r)'<ls?V>W6iT KU^i LTK9iitfo 
[0 0 3 9] i26(c, ^-r^ Kfci<fc5rtWtM'Nco 
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K-CgE(-S^*^TV>-5DRAM-feyUp 

eo5*>* i ai 3-effi^$tba^^tot>^iSKstt 

3 Q ::t1^^^ A £nUR^3 0 iA5tiA6W 
9*g3&ODRAMir>^p<Olfy Mto*»R*tta o 

£ 0 i AO— i A3^<fc t)2W^SttfcSRAM<OffJ:<0 

-eii*^>' K-e— s^eais tis^—^iKtt 1 2 8 x 

8fflT*fc^ 0 

[0040] 4. rt«h^y^-^#ofcyy7 

:W37yF(l DR AMt/Ui^?) S RAMt/HI-s 
fb^tcD R AMS^T 9 y ^ — v^ff 5 K~efe 

^^v?{C*5Jt«#A^«0«fI#t7>4^gtt % CKE=H. 
/CS = L N /RAS=/CAS = H, /WE=LT* 
9, ^i-Al 0=H N A9 = LT*W 0 m^tcZfl) 
7x.y^^ls YhWm^ *3WKA**aiA0 
~ A 3 ^ S R AMlf^M7 K i LT, A5 iA6 
S:DRAM?flcoS^T K^i LT, A13^DRAM 

[0 04 1] *3-v^K^<tSrtSB»^{c:ov^coT K 

4-7^-*^ KTtTldM^tlTi/^DRAMt/HlcO 

i Al 3t^^^(Z){)^W^ 
3 0 i A 5 t i A6tC<fc9lfi3fe<7>DRAM-feyH¥<^bfs/ 
h*frd*a&£;ft,5o tf-7hi^r^li7^f>f^v 

tufctf^/ HBk^— 9iFr— ?&z£'<x&^bfem£ft 
£ 0 i AO— i A3\c£VWSl£iVlZSRAM<Dft±<D 

(try vmh^^r^(Dmmo^m{Y) *n? 0 r. 

[0042] 5. ry^hr^^^Kj 

^cO=3^>-ra, SRAMir/^ibDRAMt;^ 
m 1 O^Tj^Tcfc^ ^D'7^fatCLKliCL 
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*JMi-^*tt&tt. CK E = H X /CS = L, /RAS 
=/CAS = H N /WE = LT*^ £ibMA10 = 
L, A9=HTM Q 

[0 0 4 3] Stl0^g|5^n^^m#CLK1^35:^_b 
^tjxy^joi/^ AO— A3£SRAMfr<7}iStRT 
K^iLT, A 5 £A6£DRAM?iJc7}jltRT Kl/^ 

yi^jol/v-C AO—A 1 2S:lBabfe-eS>SDRAMfr 
^jg^T Kl/^ir LT^^iitfo *fcA13f±, CLK 10 
1 tCLK2(7>5jr^±^(j^ 5/ ^(C*5V^T. DRAM7 

Kl iCLK2T^tV^tlA*^tt/cAl 

[0 0 4 4] 0 2 7{C X T^n-^v K(-i:^rt^iibf^-o 

f*|g|$T KU*«*i lAO-i 1 Al 2\*Mt&(?>4r u y 

2A0~i 2A1 2(t ^^n^^CLK2^ 

<7}^n^CLKlR#CDT K^*»?>fftsJE**VS i 1 A 
0-i 1 A 3 <fc 9 m&L £ tltc S R AMir /M^O^- ? 

£ i Al 3(^«t ^aw^sttfc^^^— 
^it^.o •^^m^ f -^e^^<^»coT'-^^ N i i 

A5i i 1 A6\c£ym9l£tl>tz.DRAM<D}?y bB^ 

[00 4 5] ^hK^<D^ &i<D?t2y?CLYL2tif<D 
T \?l'Xfrbi¥f&&tlZ> i 2A0-i 2A1 2~fk3J i A 
1 3^<t 0 DR AM(^>17- Kl(OlR^?S:$^ 30 

Lfcfcf y YWk^ttJTt** -tiv€ixa>DRAMObry h 

AMt;l^(Of- ^^*3L*gite^^^S x _h|5i 1A5 
t i 1 A6M<fc 0»«S*tfclfix MRfcSStSLfc-fe^ 

RAMcDtf 5/ h^cox— *HJ;rttt. y— K*<D_k#& 
Sf-^Slil 2 8 X 8<B"C&4o 40 

[0046] 6. r^—h^y^^— v?sr# 0 yhy^ h 

-c^n^vm, S RAMir/up^^D RAMiry 
CD 7 s - * (saiSrfT 5 ^> KT\ ;d>ox— * iftei£^ g 8b 
^{CDRAMgBO^ii S?&fT5 K-e&So 

0 1 1 (C^-Ti 5 ^ ^SFP^ n 3/ ?m^C LKltCL 

ft. CKE = H, /CS = L, /RAS=/CAS = 
H. /WE = Lt*^ ^CA10 = H, A9=H"C 
fo^o 50 
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[0 0 4 7] Mc®<Oft&?vyi?m^CLKl<Dtt± 
^O^y^KSSV^T, A 0 —A 3^rSR AMtT^iliRT 
K^tLt, A 5 i A 6 S:D R AM?iJ^lR7 K 

y v^:fc5V>T, A0-A1 2$rte£5feT^^DRAMfT 
(DiSWT K^iLTSt9iit?o 3lfcAl 3iiCLKl 
t C L K 2 ^ ^ 7 v^l^V ^T, DRAM71/ 

TK^fl, CLK1 tCLK2-eSftotli&?)4 

[0 0 4 8] ^a-e^KKiartflfBBif^KoV^-CiDr K 

CLKl^FCOT KU^36*e>fft*SttS i 1 AO— i 1 A 
3tdJ:93l^£i'l>fcS RAMt;L#(7)f- ^Sr i Al 3 

Zo Z<D&^—?^s<XMCD7-—?\^ ilA5ti 

1 A6\Z£ K>miR&iV±r>RAM<D}?y bmdt£$k£tl 
%o £h\c^(D^ 9VD?uyjrCLK2tif<DT 
J&^fft^Sift/S i 2 AO — i 2 Al 2#XF i Al 3Kl£ 
ODRAMCOI7-Kj|»^aS?39S)i*Ju iMW^^fc^- 

[0049] *n^P*t(z>tf^ h^c^uyh-fev^r^ 

tfy h^W^^tbfcDRAMir/u^cOx— 
mnUlttikt&*K -bIBi lA5ti 1A6(uJ:^M 
^ttfctr^ hiii:^Lfctyx7y7 p it t-'-^K^ 

3o T-^gg^^lLTCODRAM^^^ 

mrm, DRAMiisaM^jjft-^ c^a^) « 

[ooso] 7. rr^^^-^^^^Kj 
rco^^^Kli, DRAM7WJ;5SR^fc^ 
(DfemtteftO KT^fo^o 0 1 2 lilTFrr ± 5 fc. 

»«#«>«*Btt. CKE = H, /CS=/RAS = L, 
/CAS=/WE = HT*6o *3vyKAM Al 
3^DRAM(O^^M7 Kl/^t LT, AO— Al 

2 £D R AMfT^olWr K t LTSi f9 5^tP Q 

[00 5 1] *=3-e^ K^iSrtWtbf^CoV^T^T K 
uxm^-hv-*— ?CD$tt%$:m2 8^-To iAl 3iC,t 
9SjR*nfc^<^^rtlc*3V^T. iA0-iA12(Cct 
DRAM(7)!7- Hl^M^^^tl^c iSS^tbfcy 
- K^JiCDDRAM^^fi^n^^^o^--^^ 

«i^tbTv>5try h^ttj^u mm^t'^Ki^ 
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^ K^-«^B*il5f^*f45 1 2 X 8ffl-efc 

[0052] -rx^m&fc&tbtc.;^? ten lt, ^ 

teiI«"<Z>D R AMCQ/ R A Sfs L OWC L7fcH$CD fc 
[0053] 8. r^y ^=j^>^KJ 

^Jt**A*«»«#(Oltt|gtt, CKE = H x /CS 
— /RAS = L N /CAS = H, /WE = Ltfe& * 
=^^KA^»#iC. A10 = L, A13=taf^t 
$>3*8\ Al 3(7)f-^t«^c^^(7)/lif 

y^(u»LT, ^^^KA^W^T^-t 1 ^^^^ 20 

[0 0 5 4] HTK, *^^^Klcj:^rt^ibm^ov> 
T<OT Kuxfa-^ix— ^^n^r^o i A 1 3t*I 

5o mii^DRAMCO/RASft-^SrH 
[00 5 51 9. r±s<W7V v?=i^^Kj 30 

-v? (#St*ft) SrffJa^^KTfcao Itl/^<t 9 D 

ft^^tlBtt. CK E = H N /CS=/RAS = L, / 
CAS=H, /WE = LT^^ ^CA10=Htfc 

■So 

[00 56] £JtTi-. \?&f<Dfi$mfe\^^X 
<r>T Y^m^bTt-Znmfc&TFlr* WiSti/tva 40 
DRAMcoy — K*Sr^T#BW5«)IBfc U hffii: 

'{tmtftWikteZa 1(03 Klil*<ODR AMW/R 
ASff-^HI GH^LfcB#COfc(^i^^t~^o 
[0 0 5 7] 10. rcBRU 7^^3^yKj 
r^nvyhU DRAM^iZ/U^- *<DV 7\syy*s 

ffi* o s^m^co:£^±as?>^ Visits #A*IWW 50 
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ff-f-^ttffiiis CKE=H. /CS=/RAS=/CA 
S = L, /WE = HtWo 

[0 0 5 8] ^T^^^^Ki-i^rt^Bibm-ov^T 
K jf-^ t ^ ^Stl*:^to i AO— i Al 

2&t5i ai 3i±rt»-ea»5s^-r*o ^a^g^^tifc 

i Al 3 £<9'<^?&m8l£tl. Hi:<«±*ftfciA 
0-iAl 2 <fc 9 DRAM(Oy- Mfc<0SJRas***ls 

DRAMt;^ tSU»#iA*tb>5o ^cotgeogfr 

[0 0 5 9] 11. WavyKj 

0 1 6[:^fCKE = H, /CS = L, /RAS=/C 

AS=/wE=H(o**^^yhu SSff^^K-e 

1 2 . ^iis^-^ kj 

01 7^TCKE-H, XCS=H(Dv-^<4 

13. rw^^sai^^^vKj 

^(-S^tS^vyKT*^ 01 8 £01 9ld7rrf<fc 

A^JMa^^^ CKE — /CS=/RAS 
=/CAS=/WE = LtMo *3vyKA^^:, 
»rt*e— K^fiSf-? t ltao — a 1 3 <v%Wf— 

-So 

[0 0 6 0] 0 2 0 U^S^a KI*W7 KU 
Xr- J; i2 0(Dl/^rg^Y 

> K (a) . (b) % (c) . *3iV (d) CO-g&te. 
0 1 8{^^lIilco^a>y^T*(7)3'V>' KA^Jffe^ 
tlt^u^r^^yK (d) CO— fiFPtt. 019 
^T2Il]CO^a^^TCOrn^>KA^-efe^ 0 0 2 0 
(D (a) fi. y 7 <DT* h-fey h*C 

*>9, at^^DtXDRAMt^lS^f^ h-fey 

hTS><5o *7K^t^Mi % A7=H, A8 = L<D 

AtKom^ma^n^o m2oco (b) ^am^ 

y bXfo& 0 *T Kl^^irj/ Mi. A7=L. A8=H 
CDA^^iCSK^nSo 02 000 (c) tt, 

hcoir^y ht^o *7K^tyMt A7 = 
H s A8=H(7)A*^iK^Wo 0 2 0 CO (d) 
tt, KU^^K^co-fe^ h-e&a o *7Kl/^ir 
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[006 1] 021 i£^r— K^*#We^»ii*R* 
«BcO-5IS:^"r o ^K>^^f (1) =x^K 

£>£ 0 ^^^TO. 018coj;5C 9VU9*y9fe 

6 = L. A7 = U A8 = L«ciK^ 0 
AJl&ivfZAl, A2. A30r-^ia!)K7V'> 

v^—Kil, A1=L. A2=H. A3 = L(OW:W 

>0 fcfc % A0 = LCO«Ffci^-^r>->^/Hcf9:£$ti % A 

[0 0 6 2] ^-Kl/^^f (2) ^>-ra, S 
R AMCDjUR £ tlttfr? t \Z.s<—X h&CO&fe&ftyT 
Ki/^ ■ V s — 9^ y bX&V. SRAM(OfT«St^^ 

* Y&7 : —9<D?<fi<Dlt$>\^ 0 1 9^>«fc5^ffl^ ^ 
s> 2 * n y 9 fc*Jfc# 9 LT A* £*v5o 
#T KU*-fcy Mi. A6=H, A7 = U A8 = L£) 
jfcfcSHR£*bSo tSl^ny^CLKlWAO, A 
1, A 2, A3<b7*~ 9\C£ *) SRAMir/i^<7>il^£ 

f?V\ ^n 7 ^CLK2WA3, A4, A5(Z)7 
~ * <fc 9 S R AM-t/i-McD; <— * b^ZWlfer So A 
3 = L, A4 = L, A5 = LTv^ hgfill^^ 
ft, A 3 =H. A4 = L, A5 = L^^ h&12|u 
t$;££ft, A3 = U A4=H. A5=LTv^hfi 
tt4fcRJE**T/, A3=H V A4=H. A5 = LTv^ 

* KfittSKKJfeSiTs A3-L, A4 = L, A5=H 

[0063] eiTte, #a^-^Aa^^:^ov>Tco 

> kcoa^ic: J: r> , mmxiti* £tiz>y*-9 <D%t&m 
-to ^-9<mmj<mM^9^y9m^&^xnt> 

tlZo 02 2\c]} — \?i#V>&m^<D94 $ >-9&7rrt* 
IIT'ii^ hSH4T^^) 0 i">fcto*>. CLKOT* 
U^K^vyK^^^t, CLK2, CLK3, 
CLK4, :&£tFCLK5GQ^a y9Xft 4o(Df" * 
DO-l-DO-4^Mtii*^^o 02 3C, 
Y&f<n&m%V>94 ^^y&Trrto h-&tt4X& 
£<zrC\ CLKO^h^vyK^^Wt, C 
LK0 N CLKK CLK2, C LK 3 CD^ n y ^"CW* 
4o^r"^DO-l~DO-4^iltt»^4tl 

So 

[0 0 6 4] Wt 1 ^^: K3^^K*fctt5W 
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-CtO^SI^raS:^ a y 9mx*m Lfc t^TfeSo 0 2 2 

Ji, y— «(D^fyy'fj:2T$)^ 0 i"*to*>, CL 
KOicy-K^y K^A^£ft£t W7y-/I12t 

So 02 3 Y#f<D%M¥f<n9'< * ^9&7jK-t 0 * 

CLK0T7-Y h^^^K^A^ftS^. Wr>"> 
HO-CfeSfc^CLKO^^DQSST-COr 5 — ^£r$l?>& 

io ^6*a 0 

[0 0 6 5] ^y?**?: *7 (AtH^T 
Kl/^v— ^V*) ifi, S3££ftfc^— * hfiT^Stil 
gttf-^^Aa*t^^, T-'-^AtH^coTKU 

-y~:/^$>So *<&te<0M#BlttE£ LT S 9uy9<< 

&7bK ^nnmi£<vis^9v-t*r>RAMb±<mz^ 
[0066] em^ ^wicxz^mmzmkm^wi 

^T 5 — *2Sfc£#£<7> y — K : 0 2 4 ^*rf ± 5 \Z V 
- K^-W K<D*t3g3££ftfc^— v T —9T^ 
&iioT^«WU^£ft£o SRAMgBi^ffl^fe^ie 
£7*— ^M^4§^G9 y — K : 0 2 8 {^1" <fc 5 ^> 
T^v 1 ^^^^^ WWT^ 0 2 6{OTf7 P y7x>7 
^n^>- KSr^fTL. jgSr-^^rSRA^ t&5£ 

[0 0 6 7] SRAMttl^tt^fc^je?*— ^^v> 
30 i^T*oT, *fcy ^ hr**bTV^V>9^ hr- * 
^S>5«^coy — K : 02 7"C?*Ufcy ^ h7^y 
K-C9-f h^— ^S:DRAMSFS^tea&-r«o ^^»> 0 

2 8(OTtr^7>fy^y KiH2 6 (^-r^y 

[0 0 6 8] (6) WT£ h 

40 JS^iJOO^ W7?M ^T^To 0 3 0 lC7jk-r¥> 

^frlSti^SH. 6 4MbryhWDRAM7Wi, 1 
6Kfcf^/ h<DSRAMTl^&^pr<5x 8 h(7>2^< 

[0 0 6 9] 0 3 0 JCTFi-^ 5 C> ^^^itctittf^* 

lE^+^xy7iaoT4^l*tl/cMiCliDR 
AMTW^ffil^, ^tlSrDRAMTK 1 1 
50 0- 1. 1 1 0 - 2. 1 1 0 - 3, 1 1 0 - 4tf5 o 
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±|BDRAMT 6MfcTy H<7}f5t§^ 

SSri**?, DRAM7W^ii6 4M^ hcOfBtSt 
^S£rSo Q DRAM7WllO-lillO-2l: 
IS, DRAMT W(OTS«<7?»KS»^*^^^/£L 
fcDR AMfTir 3 — ^ 1 1 3^gBfi$tlSo IH«^DR 
AMT K110-3ill0-4 |Ctt* DRAMT U 

^^^^^(c^tu-rn^^ l/cd r amitt' =3 
— 1 3^Baastts 0 

[0 0 7 0] DRAM7K 1 1 0-1 t 1 1 0-2(0 
IfflUlWu -t^fetODRAMT Wl->tf/£LfcSRAM 10 
T W 12 0-1 ir SRAMffT^— ^1 2 1 fcJIJ^a 
— ?1 2 3^EH*^o ElfiKC DRAMT W 1 1 
0-3illO-4WBiat t^)fefe(7)DRAM71/ 
-Y lC*fj£ L/c S R AMT Wl20-2tS R AMfTT"* 
3-^1 2 1 tm^—fl 2 3*««&*tSo 
titzD RAM±/mtm&l£iVfc- S R AMiryl^coraT- 
c^x— *«si££fT 5 x~ *tei£'<*«*l;J:D R AMT W 
110-1 tSRAM7W 120-1 iDRAM71/ 

^ 1 1 0-2 <Dffl<DT—?fcm*-^mk'rz x ? 

DRAMT 1 1 0-3iSRAM7W 12 0-2 
tDRAM7W 1 1 0 - 4<7>m<D7 T —&fc$k$:~5Iffib 

5 0 ^±mmmn^^^^^mmmx^m^m^ 

[00 7 1] 030 fc»-rt«±, 2/<>-^« 

DRAMT W 110-ltll 0-4*tffc f 9> 
BS«*±DR AM7 W 1 1 0 - 2 i 1 1 0 - 3tfc 30 
£ Q 0 3 lid. #TW^#^*naWiaBfflttVCCfc 

[0072] sir. '<^*<DT\s*mm&s:Tmmm 
&£xmmm\z^Ttsh\mm\zmnirz 0 030 

\C7frrmX*l±. D R AMT l~f 1 10-ltDR AMT 
N110-4I^<^AS:MU DRAMT wf 1 
1 0 - 2 t DRAMT W 1 1 0 - 3 (i^y^ B « 40 

^yTw^^w^ 0 

[00 7 3] 03 lte«-*M:3fe &;<>*&ffi 

i£i;ii!3i$«^^ 

oTV^o wO^JTfi. '<>^Ai£#S Lfc4g-£\ DR 
AMT 10-1 (cdligESV C C 1 ir^itfcga^ 

GNDlWfeft, DRAM7Wll0-4l:ii8 50 



aSgSISVCC2i:g§it6BE»GND2^KJte>tua o * 
fc, ^BCliL/:^ D R AMT Wf 110 — 

2 id f isasia^ v cc2t g n d 2 it 

n> D R AMT K110-3 (C|±flKRgffl»V C C 1 k 

[oo7 4] ^aswtt. mas*5<fct^jfiBBiS(^fsi 
#DRAMTwra^m^ctu«jfiga^^fai 

RAMT WJC«-jES^ItT«Rffl^^y K*fcttR«ffl^ 
2/KS:WtT, #DRAM7W(D«RBI4fcl«|« 

[0075] *fc % 030 \c7jkir±m<nMX^ m—co 
^otv^o 031 t^-r £ 5 -ctoscbbsms 

AtCjg-TSDRAMTWf 110-1 t^^V^B^JS-T 

sdr amt w 1 1 o-3£TfBSse*8vcc l*5<t 

tmMGND 1 £*^TU ^V^BlcJR-rSDRA 
MTW1 1 0-2i^AI^It5DRAM7W 

110-4 txmmsm2^xxm^sMGND2i:^ 
[0076] ±m<Dm 3 o*3j;aqg 3 1 \^~rmx\^ 

tSfc^iLfe^ t^^^A^DRAMTW 
110-lillO-3, 'O'* B &D R AMT W 1 
iO-2fcno-4tLfc9, * 6teiMR»*rl|K>L 

/:U /^A^DRAMTW 1 1 0-l*5<tt^l 1 

0 - 3 i: L, ^WBiDRAMTW 1 1 0- 2*5£ 
Xfl 1 0-4 k Lfd&£\ WitfDRAMTW 110 
-1$dJ;TORAM7 1/Y 1 l o-3ttsifiSvcc 
l*3<tr/gEiffiBa»GND 1 Sr#J9#lt^ DRAMT W 

1 1 0- 3 jo<t^DRAMT W 1 1 0-4 ^mMSEM 
VCC2fc«tt^ifiia«GND2S:*i|9#lt, 

>^ tcjgf 5 D R AMT W lc*f LTSU^ <7>flKRiBR*5 

So rcoj:5^ ^y^W6DRAM7K^o < t 
[007 7] £JIT, r^>y^X#WW(7>p<^nXAS:SiK 
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•t&o Vv£, DRAMS5 (^BSBfiB) £SRAM§fl (ffl 
EffiMD ireoM-e^— ^teaiSrfTP*^. DRAMAS: 

'fb**v5wtfi*v\ 0 3 0^031^ 

* ASrfll^r^ DRAM7 W 1 10-1 la^mWMB 
VCCl$$£TJ&mmGNDl&m-fbfrh, DRAM 

rw 1 1 o-4fc^masBB^vcc2^cfct)«ft6ia«s 

GND2^fgj»t^tLTV^o i-**>*>, rtV^DRAM 

r w tram* comga^^ctu^ifigais^^^ &jh/r 

[0 0 7 8] L/c^ot, 'O^AasjSttffc 
£*lT, r<D/^^AfCjgt-£DRAMT Wf 110- 
1^J;(;DRAM7W 1 1 0-4^[WI^«^jA^K 
^fflLcoS^irSavCfc, r^^DRAMTwncii 

mbWfaw&ztiz. -hfscomse^vcc i 

jb^0l«GND 1 i^iiDRAMT W 110-1 
ldJraxtDRAM7W 1 1 0-3tfSgsK£jf-U SfflKBE 
& V C C 2 *3 <fc U^itiSE/^G ND 2 (CUDR AM7 W 
1 I0-4C)JDiTDRAM7W 1 1 0- 22&Sgggg£ 
tbTV^tf^ ^<V^B^iSffift^tVTV^^V^(7)-e N DR 
AMT W 1 1 0-2M^DRAM7W 110-3 

[0 0 7 9] rco^*, »*>^Aco— ^tO«8BK!<6fc£ 
t^«fi^^«^^4 , t-arfc3dS*<*0, #DRA 
M7^«1I^^»^W 0 LA*fc, mkWO' 

% iSm^D R AM7 W td>$f LT^IB#^a^®^ «fc 

<D'<>? B {dJS-TS^D R AMT W cD«Scfl*#1R£ 

[0080] 0 3 0*5i 3 1 ^7jk~fMX*te, 

#DRAM7Wfl ^S^O-^^JR-TSDRAMT 

5DRAM7Wlifif«i:M*Wo drT\ ±3* 
co^&5^e>, SSl^ir^Sttft^^DRAM7u 
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[0 0 8 1] roflflcoj;?^ gME&*5J;U^flSBB» 

[0082] (7) #^D7^©SillKfl 

i . rgbf^Mff ibKi 

i3 2[:, »f^«iil|i»Sc0^n^^HS:^r o ftfBMfP 
EMF1 5 0(1 rttt*n:y*38£EB&4 1 Oi^vyK 
rW4 2 0 i hn^D v?^^ 4 3 0, T Kl/ 
^«JWI1IB4 4 0&^— KU^^4 50^?>«SJ 

ti^o pm**i?im£mi&± i oWA^ffif^c 

LKtCKEi^a^n^^gf iCLK^ 

0, □yhn^n^/^^4 3 0, 7H>^P4 4 0 

[0 0 8 3] 3vyKr3"^4 2 0H ^tAMb^ 
3tttZ>'<y7T4 2 1 t^^>-KW^lHlS§4 2 2^ 
o Q rt^n^^fgf iCLKI«LT, /CSft 
/RASfft, /CASflf, /WEfff&Uv 7 K 

u^m^=»^^Kw^iEisg4 2 1 {de^$nrrtSFP=j 

-rv Kfg-^ i COM^mt^c =^>- K584SK4 2 

30 yhn-;i,n^^4 3 0(±rtgP^^> KfB # i COM 
i CLKiU^ftfi REG£r 

[0 0 8 4] ^yhn^n^-y^d DRAMW0 
K43K te^ffl»[U3S4 3 2. SRAM«fM»EIB&4 

[0 0 8 5] 2. rDRAMBj 

r D R AMU t V s — # te^lHlK J m 1 M^LfcDRAM 
3 3i£*5V>T> DRAMgfll 0 lftftmmzSE&Ztlfc 

50 ^y^t^ci^o ^^y*-y^>^ci^>*t 
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»ctt, -»vgg d/2Vcc« 

;ftSo £^i-DRAMSn 0 1 fi, fT^f-DRAMir/i' 
DMC«^WDRAM7- KiDWL £ N 

/&£;ftrC^So DRAMi?/^DMCii!7~K»DWL£ 

t?> hiD b l ^^nmt^f ^ tl^)o 

[0086] ^/cDRAMaiOlll tT^HRDBL 
^^UfcDRAM^V^T^DS AS:fiFo 0 
7^DSAtt, »i:*ofck^>Mr^lfii^ 
US«t*5«fig*#*>. -fe^xr^MffiJfs-^-DSAP 
SO'DSANfa^SlWffl^^^ I^TIiDRAM 
7WliX8^ h^2^^*§/&tD6 4Mtf> 

7- KiliDWL 1 ~DWL 8 19 2 ^*>, 
tTy MiiDBL 1-DBL5 1 2 ir^TV 
^fiDSAl-DSAS 1 2$:#ro 0 rtbtt l^V-^^ 

X 1 h#tf>«j£T'fc£o 

[0 0 8 7] DRAMgBl 0 1 fi, 7— KiDWL 1 — 
DWL 8 1 9 2CD^£fT5fc#)DRAMfTT f =>— ^ 1 
13^, DRAMrtgftfTT Kl/Xff-^i ADRO- 
i ADR 1 2S^^^^S^f8-^ i AD 1 3 
DRAMfr»fft[Hl3gl 1 5£rf£o 0 £fcDRAMgGl 0 
KiDRAM^-/ hii^KDBSW^, DRA 
M^Jt^—^I 1 4 i^^DRAM^^ KftiltR 
fff-DBS l~DBS4i-J:«9 4%fr>\Zy MRi^fe 1 *fr 

^Jf^-^TCT^tVSDRAWi|7 KU-*«^ i A 
D C 5 i i AD C 6 &m£jTZ> D R AM^JftOWEBS 1 1 

[0088] @3 4l^ 030 fcl* \^tz3f$m\<D— MM 
MX'foZ^fcl'^T'} h<D*p(DDRAMT WT 110- 

i c7>^w^r \"<mai<o— m*^-r 0 034 k** ^ 

T, DRAMTWIt 1 6 ffitO^y ir/K/njy^D 
MB l^DMB 1 6fcL#*4£;ft,5o ^^eyiryu^cr-/^ 
DMB l—DMB 1 6 £ D R AMfrf — 

^DRBl-DRB 16 (t^7^+DRAM 

^SABl-SAB17®t?)Wo rcO0t*5V^T 
f±. ^ * !/ t/V^o ix ^ DMB 1 ~DMB 1 6 tt* ftf 
tl5 1 2fTX2 0 4 87lj0>lMbr? hC0<gfl;£:{f ;iS 0 

[00 89] 0 3 4}C^-TJ: DRAM^^iiir/U 
LmzVv M*K£CS«fl3l«r:*:# < rs rim 

^L,a«f*bftv^«>, try h^co3©grm(^5«»m 
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[0090] 0 3 5 ii. 0 3 4 <D W 7 £ hCO— 1 

4 o (t> h^4*t#) lcov>-c mk;<*mt try h 

^ey ir/H^^Xfl/J^t^ttTV^^ ±^XT>"7<D 

v>«^t^ffi*t>^-efc«o <toT. try mttry^j&s 
:*: t v >#^^p< ^ y ir/^n 5, ^ <z>-«lc<z>3««i-5 
r. fc^rtg"r*>-5o Stiryx7y7 p DSAfj:2oW 

m\L&XF7 y v^fr 5 tfy h/»*M^£f^ 0 

2 o^y^e y iryK/n 5, ^ -e*ffli" s n £ fc*fiiB-e*> 

So 

20 [0 0 9 1] f^/ hiir-^^^iit DRAM 
\fy hilWIfDB S l-DBS4(a!)lK^ 
DRAMbTy h^MWHI5SDB SW1-DB SW4 
* b\zM 3 6 |c|¥ffl#IIB^J£^;*^ s/^V^ h 5 >- 
^^SWTR^ffl^fer^teailKTSWlXOT 
SW2^Ltgg^Wo x-^te^IUKSr^Ytr 
^te^»l«bft-^T E 1 Jfctf T E 2^ 0 3 2 Id 

ofc«£\ ^^M^^^DRAMt^ix hSUl 

40 [0 0 9 2] ro|ffl«S^^«-^(7>«^S:^Lfc<?> 
^0 3 7-CfcSo 0 3 7iC*3V>T, fcTy 

DRAMtf y h^il^ff-^DBS 1— DB 
S4\££V mi & tlZ D R AM tf 5/ h^S^IUSSD B S 
W 1 -D B SW4 LT^^flSo rMDR 

AM fcfy HiBfflilflfDBS 1-DBS 4&ft£rfZ>D 
R AM^rj^ ^ —¥\z.=f— $ teSffittfbflr-»<o|»ffi SriiJp 

*#<fta^ fs/7lnffi^lc/h$<tsri^ 

50 ££0 
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[0 0 9 3] DRAMW^SHSfttytBWlRV^— 

awt^^^-otfo^D r AMtrmicofflms^ t 

FV:*ff#i A0~ i Al 3tfSDRAMfT*JM§I 

ei 1 5 \zjsjj ^ti^t^^mm^ i ad i 3tD 

RAMp^gPffT K^W# i ADR0- i ADR 1 2 
«£U DRAMfTT^-y 1 1 3fcJ:0«^<^(O 
y-KiDWL^M^^o I«^tl/cy-K«DW 10 
L*±3ftS4t. ir^DMCrt{c^^^rv>ycT f ~^^ 

(D^mttJiir >^ r i/ymmn^D s anwd 
vastus. DRAMgpi o i-eiRi«««g{4ft*na-fe 

COT^ff 5 12X8 = 409 6ffliJfe<3 0 

[0 0 9 4] DRAMSB^ifiSStR^— ^<Ei£ 

(COV^^-T^o 12 3 3(7>DRAM?WJ^[H5Sl 1 6 
fi. F*3g|5T K^^ft-^i A5t i A6&lfl23 2*C^L 20 
fc«lf^«»lEl»fcT^ D R AM^MMt^f 

(7?— or*fe^*J^fs^ s A^^tt. DRAM^lJTK^ 
iff iADCSt iADC6^« 0 DRAM?(7 

K^ttfi ADC5t iADC6}j:DRA^i|7^- 
^1 1 4KAtl£ft, DRAMfcTy h^^m^D B S 
1— DBS4S:«4LTlf y hilft&iS«L£:tf>^ 0 3 

t e> titer- 9 mmm,\ t«# tew?)^ < 
m^mmzmn ut r. £ xr—ftm&i&nmm&w 

1Z&ZZb&1?t<. DRAMt>h«HRfl^DBSl 
-DBS4 IS?iJ3iRi: ia^a|BaS»f^S:firto*S«# fc 

[0 0 9 5] 12 3 7T*DRAMlf y FWIt^DBS 

dSDRAMhT? h^fcl^lHlKDBSWl^A^^n, -fe 
^T^DSAlfc"Ci(MI**Ufc^y hiDBL 1 t 
/DB L 1 (Of-^fif-^^^lTB L 1 t/T 40 
BL 1— bfcMZtiZa r<7>03 7-C*bfcSFB^tt, 12 
3 30DRAM&H 0 lTiil 2 8»Tfo^ X 8 tf> 
la^Cfcfiy hjft^^— ^«ea6^ 
28X8 = 102 4<B~e 

[0 0 9 6] rDRAMfT^J^lHlSgirDRAMfir^^ — 
0 3 8M. DRAMfTfrtffflU&gl 1 5 CDflSte££* 
DRAMfTfflffll[EB&l 1 5fi, DRAM^fTT K 
U*9s^lHJSS4 6 0, v/^^t4 7 0, i*l£i5T 50 
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KU*;*/!>>'*[HB&4 8 0. y 7UyWl|flHl|EM»4 9 
0SrJ#o 0 iiS^DRAM^^Stt^-eji, DR AMff 
AHfBDKl 1 5(t DRAMfTTK^7 7ffltAD 
RLi [*9g&T FU^im^ i A 0 — i A 1 3 ^Atl Ztltc 
T Y\s*"7 y^m&A 6 0<t 9. v/l^y^f 470 
SrilLT. DRAMrtfflffT KMft i ADR 0 - i 
ADR 1 2 ir^V^iltRfa-^ i AD 1 3 ^DRAMftf 
3-^11 3^H4^i"^o 

[0097] y y \sy i/=2.m¥&f-e^ r>RAMft$m 
mas 1 1 s « y y uy i/^mmm^xtiit^x, y 

4 8 0^H^ -^VU^U^IM 7 OSrftOWLTrt 

Skt LT7 KUXffi^A^^bJCDRAMrt^fTT K 
UXit^- i ADR 0~ i ADR 1 2 t^^igtRfg-^ i 
AD 1 3&DRAMfT7 f =«-^l 1 3— ffl^"T^o 4/c 
l*lg{$T KW**!^*®*^ 8 Oteyyuyf^mt*: 

»»3*£fctt^«:fTV\ ^(ODRAMfTSrBWrtW 

[0098] ro R AM^JfMflPIIBS iDR AM^IJt" ^ — 
12 3 9 Id, [2 3 3 {CtkTD R AM^lJftMiPIelifc iDR 
Al^J^a— «Sr**t- c 03 9 
V>T, DRAM?iJ*J»l5iaSl 1 6tt. DRAMrt«?«T 
KW^s^EWM 9 5"C«^$^T*3t). DRAMrt 
g&?UT K^^ft# i ADC 5. i ADC 6 firtSBT KU- 
XfltiAS, iA6h DRAMtyl/HSRAMt 

/^(D"r—?fcm tf]) y^^^^mm rxisra 

Mt;^ibDRAMir;^ <Dy*— (y*hT<tei£ 
iff) (T^^^^KA^^cO^n^^^^yU-e^Sr© 
t^iAtPDRAM^lJT Kl/XyyfjffADCL^J:^ 

[0 0 9 9] ::t\ DRAM?ijr K^7^fftfA 
DCLIt 0 3 2 $^fc»f^IWIlIi»^T^6*tt 
&^fW£Pfg-5§-CO 5 ^W"OT^^ 0 ^fcDRAI^iJr 
=*— ^1 1 4fi, DRAM^iJffilWHIKl 1 6 cfc9 38£L 
fcDRAMrtSfBjnjT Kl^ff# i ADC 5, i ADC 6 

V > 6 ^P^CO^^^ D R AM&imtiim^X&Zo <to 
T0 3 5 i^^tl^f-^feS[E]K«ttftff f T E 1 
S(JTE 2 fi, rcoF'J^DRAM^ijT-'^— ^1 1 4 (Dltt 

tjm^mtex&v. T—?m&&&hmttz>DRA 

[0 10 0] roRAMlfiy hjRSSWUifcj 04 0—0 
4 3^. 0 3 7^*5tt^DRAMfc:^> hj&^Hl&cOft 
^W03gfll^^-^J^^i-o H 4 0 life o 
j£t\ Nf^SMOSh7V^^ (EJITNMOS 

^ yfV^ h7^^(-.fc 9f ^^tl, DRAM^iJ 
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m&im^ £ o T D R AM fcf y htoBLir^l 

[0 10 1] 04 1iC^tMtt, DRAMt>K|DB 

«U y-hiCDRAMtf> h^^ttm^^nT 
DRAMt"^ h^DBL^^S!j^}Ciii|iM-r5NMOS h 
7^^N2 10Kt5N2 11t, r co±Q tl^tLfdf 
7 * y ^te^ffl D R AM^i^m-^iC iotr 
— ^^iTBLW5it6NMOS h^VS^** 
N2 1 2Rt£N2 1 3^(b#£:*-f y^ls? h^^i/X 
?X*ffif$£fo?>o NMOS h7>"^^N2 1 OMN 
2 1 1 ©-*ffil^JitfK*t^^iSIfi(^g^ 
tbSo ifc'T 5 — ^GS^XiSlTB L_h<7)-z"* — ^SrDRA 

£H£<fc5fc:NMOS h7^^N2 1 4St/N2 1 

lc£<9 hr^fflDRAM^iJ^ff-^iCioTDR 
AMt> hiDBLir-^^«TB L?:itt 

So 

[0102] 042 {C^i~^fi, DRAMtfy hf&D B 

tt. 04 1 fclWK^ ^-htDRAM^ HWW** 
tv^ttWt^TDRAMbr-x h«DBLS:lHHlWW« 
#§t*£NMOS h7^^N2 3 O&VN 2 3 1 
r^tl^nfcm^Sr^y 7xyf^DRAM?l]I 
Kflf(aot7-^6i|/^iTB L WsltaNM 
OS h7^^N2 3 2&U<N2 3 3 ^ 
^h7^X^TMJWo NMOSh7^ 
* N 2 3 OMN 2 3 1 ^tt«jttftt»«ft»0 

[0 10 3] S fcr-^fii^llTB L±<DfW?: 
DRAMfcf * H»DB L(ce^i-^fc^C x 

iT B L ^l®lW(-iSiSt6 NMO S h7^^N2 

5 orun2 sit, z<Dmm&titcm-%-&yxbTfe 

mm D R AM?0Sfl?ff -g-fc ctoTDR AM hf yKtDB 
LWstt^NMOS F7^^N2 3 4R^N2 3 

MOS h7^^N2 5 0MN2 5 1 <D~ ^fflSttW 

[0 10 4] 04 3^f«i 04 2T^Lfc«/&£ 

T\ S&NMOS h7^^N2 6 0fiDRAMt*5/ 
h^DBLSrHi&W^ig*ii-S(OT^^<, D R AM fcf 

fT? 0 NMOS h7V^^N2 8 0 tlRl«"CS>So 4 
«9 ^-#<EaS'<**MH>' *f Xt*/>-e$ S G 
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[0 1 0 5] 04 1—04 3(OX h?^ 

x^^y- h^DR AMtf ^/ hm^tc^—^m^ 

So 

[0 10 6] TDRAMtr> h$&l#UE]E§£: S R AM~fe 
/^i cotHfigj @4 4(u, 0 2 9 Jct^T W W T $ h 
l£&\fZlM(DT*-?&6£s<*mb, DRAMt^ hB 
10 SHRUBS £ SRAMir/ut(7)i#?:^t 0 04 4(dfcV^ 
t\ D RAM-fey W|R|—?iJ±(0-feyUtt x DRAMt^7 h 
jB^HK^UT^-^te^^^^jRtS^*^ SR 
AMiry wffl— ?!i-h<E>~feyu£ to^- *tej£tfS"5Tfg"T?#> 
So Sfcx—^te^;*^ S R AM-feyUfcMteig^XfB] 
WH3S&4 9 8^Lt^^tl^ 0 r*>x— 

20 fc r k fc J: S**Wt«*o»]»^-- 

[o 1 0 7] mmvit£?\^ j&mmicx&tmPHE 
mmmx&. — si-r-'-^^-rs \?y mw*i 024 

2^ i< fev^wiBHi-rar. t-ct 0 — ^msft&u* 

[0 10 8] Ld*U ^ *<eaS^^*»(rtBB36S/h*v^ 
^^/hm^SrSRAM-feyH^«i|gL^«tntf^ 

RAMiryuSBrtcOx— ^<SSI^<XiiftTB LScO^Sr^yu 
40 *SS^<^ffiflPEIK4 9 8^ DRAM 

PW^—ffetik^X&T BLAt L< f"±T B L B 

«TBLAtb<ttTBLBS:§J9«lbfc4«|g-e, SR 
AM^rtcOr 5 — ^teig/<^T B L S ^>^$:iiitiIi"Sir 

[0 10 9] 3. TSRAM^J 
50 rSRAM&Ptx-^AtU^^ra^^J i4 6C, 
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m 1 tCTrrf S R AMgFB t T--^ AtU^ffiS^racO A^Wffi 

Q^i cry h»K«-r5«*srjftmbr*bTv^a 0 * 

fcr^ifi, 1 6Kb> h(OSRAM7W^Lfc, 
x 8 try h«*Kov^T<oja6«-C*>a^ *5SWf4r. 

[0 110] i4 6m>t, SRAM^^eyt/USM 
CfL 134 7K- ^JSr*i-<t 5i-> 7yix7 P 7n^7 B |El 10 
B&3 11 (*^i|-Cfi^y y^ns/^|gi»-eS,438S, * 

(DWi:DRAM»b< 5f--^^^ 
»TBLig^^afc«>^gSKig8S3-l 2i, SRAM 
tfy h*SBLi«8^Sfc*(OS8ttiaB3 1 3£r*b 
T*59, DRAMir/l-i SRAMiryPir^T^— 

Smk^it^ S RAM^^-*«5iSfflfif3Wi«#TW 
Ll~TWL16i, SRAMir/W^LTtt^tHL* 
fctt»$i&*S:fT5ll& MSfcLfc S R AM\fy MRS B 20 
L t^aSBHHlKftffittfb*** S R AMir^K^S^ffl 
fT^Wfl-^SWL l — SWL 1 6 £r^£T& SRAMf? 
y*^3' — ^ 1 21^ -e^O S R AMtTT"' — ¥ 1 2 1 A 
Jjc5tlZ> S RAMF^IpWtT Kl/^fl-S- iASRO-iA 
SR3W7 KMff iA0~ i A3^SRAM^ 

fTWLt, S RAMt/l«^t#fflfraRf8tSWL 

[0 111] SfcSRAM^ixh»SBL(l fcf y h«* 30 

SI&3 0 3£, r^Affl*»S I OiSRAMlfjx hH 
S B L S R AW&m&m& 3 0 4^LT 

*5 9 , ^SR AM^iJii^mSg 3 0 4 i-A^-r 
fSSLl-SSL12 8£3§^3SRAM?iJ7^~ 
^123^ ^SRAl#iJf^^l 2 3\zAJj£tl 
3 S R AMrtWJIJT KV*«# iASC4-iASCl 
0£r. ftg&T KW^§# i A0~ i Al 3 t SRAMgB 
©JMg-^i-<fc 5 S R AM?UMj9lHl8S 1 2 2 §r^" 

LtV^ a ::tSRAMt^ hMMttlIB&3 0 3tt, 40 
SRAMfc> h^SBLCO^/U^^qbittM-r^-ir^ 

[0 112] S&luf-^AttAiS I OtitfMBT*—* 

/*9<< hT>-^3 0 7S:^LTttjR**T,T^«o 
AtU*»S I Oicov^fi, hffli: JJ — Kffl»c#« 
LTt«fe*V> 0 S/cSRAMir/Mc^H-^K^ttiLK 

JftTBLtK^HibSrfT 5 SRAMt^ hiSBL^ 

iimiitv^m 7 f -^e^tfjmcw#^<tt^ 50 
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[0 113] rsRAMfcTj/ Mfti^l«Eltei:7 f --* 
04 8-05O(C, SRAM 
tf 5/ h^S B L i^t-afc»eoSMK<^ft#W*[El 
K«S:*r o H4 8fcSt«f4 % i>otW« 
T\ NMOS h5>^?Nl 0 4KW1 0 5Hft 

fflffMfffSWL(CJ:oTSRAM^-7 h^SBLir 

[0 114]ia4 9lc*tWft y]} y-f-7xiy-7mk 

io8MNio9i, r. comm £ ntcm^m^m b 

fflffil^lf-^S RWL laot S R AM tf y MSBL 
iceii-r^NMOS h7>^^N 1 0 6&tW 10 7 

NMOS h7^^Nl 0 8WN1 0 9 CO— ZfrffiHi 

7 P 7Dy7 P |HlKiCf- ;?£#£i£fr*:#>^ 04 8T* 
bfcco<fc[i]bJ:5{-NMOS F7^^N1 1 0&t^ 
Nil l^bfta^y^^H9^^*36SK«te> 
ft, iA^f f?Mf 3 1 S WW L J: o T S R AM t v 

[0 115] H5 0K*t«f4, ^^ns/^HK 

BtSNMOS h7V^^Nl 0 8,$XFN1 0 9ir, 
r to*B«*ixfc«*S:«»ffl bfflfTS^ft-^S RWLic: 
£ oT SRAM^ttJWBtf 5/ hiSRBLWHifa 
NMOS h7>"^^Nl 0 6WN 1 0 7*»fes&5^ 
y^if b : 7^i?X#-(;ffi$.&tl2>a NMOSh7> 
v^X^NlO 8&tfN 1 0 9 CO— ^r*BJi0i]i««Jfi«tflr 

[0 116]ifc, ^y y^n^^UKl^— ^Sr# 

^ffl tr y h f^M^ti^nmm & tix s r am* # 

OSh7^^N114MN115t > 

x^n 1 1 2Ri;n i i 34*e>tta;ft>r y^># 

i?X*&WlttbtlZ>o NMOSh7^^Nl 14& 
WN 1 1 5 ^tt«^tf»tttt^(OH^ttt-» 

[0 1 1 7] *fc. 124 9 N [35 0CO^7i-, h?^ 
^^coy— hic^y y^a^^IUS&cOi^ffi-^Sfc^S 
R AMtf 5/ ^SBLSr^JtT^— ^Sr^B»f5«^-C 
tt. 7 y 7^7 n ? /7 c [El^SS^i S R AMt^y hi 
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s b l ~&ft±\^%] k> m&zt-fr, — ftx^isftyc X 

^^^^^TBLir^JgaaSSfc. 04 8-05 0 2: 

[0 118] rsRAMfTf&J#PlH]&J 135 1^. 04 6 
^ Lfc S R AMm»MlHlSS^ft^*IilK«^^^J 
§r^r o 05 1W^ SRAMfT»JWlHia&tt, SR 
AMrtaSfTT K 1^*9 SEISMS 3 5 0T«^Tfc 
«9, SRAMrtgPfTT Kl^flWi ASRO-i ASR 
3lirt«7K^«f iA0-iA3t, V — K/9>f 

7^<lfASRLl:J:t)4^^o "T^^m 
tASRLIi, 0 3 2 te**tbfcBMWH^IKcT^ 

[0119) rSRAM^lJ^lElSEgj 05 2 id. 04 6 
fc* Lfc S R ANG^J^lHlKwft^*iaK«^(Z)— « 

HV^ftf iA4-iA10^ y-K/7^f 

SCL"CK0 ii'tf S R AMf*ig($?iJT K 5 yfEW 5 

0 7«h, ^TCOSRAMrt^lJT KU-^ 9^^-111^5 0 7 
wtU*S«»«*SCElc:J:9Si0ii*. SRAMic^ 

F*jffl5#!>>' h7 y^ffit C LKU Pi^TBf£W7 

tr^^XXVl' YT y-7-TZ>*V^$mik5 0 6* 
ftt^^ S R AMrt K U^fHf i A S C 4 - 

1 ASC 1 0tertf>9 5^1388 5 0 7 t^^^^lHl^S 

0 6coffi^^V>Ttv^iiia^ii:a^/^^l/^f-5 0 
8fcfrLTai**tt5o Sfc:^^Wi|-5 0 8 

^*sv>T9ty^IUSS5 0 7cO(±l^&®tRU ^LTfca 
< SRAMrtgBJUT Ku^ft-^-Srtti^i-^ct 5ftH»«# 

[0120] *6td^WKJ;aSRAM^JfBWlBl» 
tt, «»©SRAMt/U» (^M^tet? r £ IzftWl £ ft 
5SRAM*fe/H|) ■^nmid>Pfbr^<m^'57 :r -^ 
AttlrtlilSk «*Ji'<—* r-^A^7 Kl^^ 

fc-^—Ku-^^sSS (2) a^^KINf^ (dco^H 
"Ctt/<— * hfi(7>*<75H^s#SRAM-fe^*lc:*tbr 
la^idLT^— ^Afct^T tr 

fc*5^T, rt»7 i AO - i A 1 3^1S(CJ: 9 

[0121] rco^— ^Am^«SSeiSSB5 o 5te, 
»7KU^iA0-iA13 J; ^O^L^O at? f&S^ 
— *££/^S#9i&^/Hn^ 5 '* 5 0 2 £ % iAO — 

1 A3tf3- K£;ftliui£tf>*~ K 1^**18* (2) 
^> Kt^^/W^V>T«4t^^^7Vuf3tCR 
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E^^ijaWSna^ri— KEBS5 0 leotttfjfcijio 
Tx #S R AM^i«^r-^AU*»a^»£f--? 

^^5 0 3^ 5>#J$ttS S RAM-feyuW(^»*:Jtffl 

^T, ffi3*LfcSRAMrt«5fTT K^7^fEB3 5 
OiOffi^^fc iASRO- iASR3^- KEJ 
K5 0 9fcJ:9^r2— KLfc«*fcT»?W»U SR 
AM^yl^co^^— ^S^y^*WEl^^^ 5 0 3 
10 c7)^c^v>Tti^Si©$^^^^l/^i^5 0 4* 

[0 12 2] BffiE^^EB&S 0 6te x *:<ry*)\f? 
UfD-S 0 4<Dayj*&9iA^ N #SRAMiryU»-eta: 

»*3t«A.*£W*«** 0 ::T«^h7^fl 
fCLKUP, -f^— T/A-ft-^CRE, SPfttSC 
E, SCSL, 7^f»fASCLtt, 03 2Id^$n 
fc»mW»ElKldT^$*t5 S R AMSB«WB#-ea> 
20 6 Q t^^/^m^bfcSRAMrtSPfTT K^^S/^El 
» 3 5 0 luAStS 7 '7fftf AS R L SRAMrt 

tt?l]T HV^7^«5 o 7(cA*i~S9^^m-^A 
s c l r t h^ifcX&Z> 0 

[0 12 3] tltii-COT*— ^AHi^«^IBtSlfP5 0 5 CO 
K3£MU WJCLfc*— KU^^KS (2) =i^vK^ 
^^Md^-S^-SRAM-fer^rir^fT?^, 2o» 

±(7)s r AM-feyi^^KSr 5 — ^ z-m^m crnz&ff 

5 dirt. 0 5ic^$tbfc^~ KV^**RJ£ (2) =i 
^> K<£> S R AMfTT"* — $ ^cWt^r^Wi^ T Kl/XA 

30 4tA5ta>ittas:8a:*r-sri-e^riBt , fca 0 

tf, A4 = L*>oA 5 = L(0«fli#S R AMt;U»rt 
\Z. S A 4 = H^^oA 5 - L (D^l 1 S R AMfTT" 5 <D^l 
TtiLVy h£^Lfc2o<Z>SRAMir/H&lC, A4 = 
L^oA5 =H(7)^SRAMfT7^— ? <DT$L 2 \fy b 
*4£gl Lfc 4 OCO S R AMir/USliCiaS-r^ t I^ofd <fc 

[0124] * 5)^—^ AW^^iBtetW 50 5(1 
SUPii^fflo^y^ 5 0 2i i/^^ 5 0 3Sr^f It 
ftmtSthZ S RAMt/l«(«:»Wtfii4Ml4ft 
40 <, ^©SRAM-fe/WWfc»LT*iifc*brt>J: 
v\ Sfcx^— KHK5 0 9tc:A^^ttS i ASR0- 
iASR3Ji, M LtSRAMrt^ft7 K^7^f 
H«S3 5 0*^<Z>«#S:tt«Uft<Tt>J:<, d^tfi 

[0 12 5] 05 3i^-TJ:5(-, SRAMrt 

^?|JT K^5yfBR5 0 7 tv/uf^tSO 8 

50 -e#S 0 r rT% 0 5 3(c4oV>T, I NT A i N 
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TA i fi^^E^S 0 6fribCOT KUXfg-S§--Cfc 
9. EXTA i t/EXTA i lirtgBT KU^fS#i A 

^IWftSCSL, /SCSL^t5^ hfflfflf 
-5§-~efir5o SCSLttJ!l»flftS)9, /SCSLJlffl 
mit^r S C S L tf)i£t@^T-fc£o @54iC, rcO[p]^ 
^Sh^JSr^o *I1IK«^-Ctt i CLK^?>«7 K 
^*flr*Y i isai**ix4*-ecoili6tt>f >v<— l 

i t Y i BfiT K^^/u^i LTW^SftSo 
[0 12 6] rSRAM?l73- ^t^— 
^ 05 51^ SRAM5I]f3" ^1 2 3 ^ffilW 
BB1 6 0^«^O-^r|S:^i- 0 SRAM 

SRAM^lJ^-^1 2 3J1 ^— 
9 OiSct^-CO^Jx^— ^3 9 1t, Jg-co?ijT 
*'<yyy 3 9 2j3«fctffgz:<Dy!lT K>^77r 3 9 
3 bfrbffitft&tlZo %—<r>nr V^*'<y7T 3 9 2 

%>£Timz.(DmT Kv^7r 3 9 3ii. 1 

Ki^SRAM^JftWleW&l 2 2 frb<DS R AM?i]T K 
U*fg-^ iASC^ %—<r> S R AM^IJT K i 
ASC - H3<t^— COSRAMJIJT KUXfg-^i AS 
C-2h LTttWrT 3 <fc 5 lc»j£ £ns 0 
[0127] *— 0^3—^3 9 oil m— W\T K 

U^j^x 3 9 2 fab (OB— <£>SRAM?IJT Kl^fB 
tiASC-1 Srx^— KUT^^iJt-'^— ^ttJ^ff 

#SSL-lSrffi*rsJ:5f-«^*ii/^ M-^Jt* 
^3 9 111 ^~OjiJT Kl/^y77 3 9 3£>ib 
cD^n(7) S R AM^IJT K i A S C - 2 Stt" — 

KLTJBZKO^a-yU^ft-S-S S L - 2 Srtttfxi-* 

[0128] S RAM7 W120 idil 7 y a 
7^±f$tt6SRAMt/^?)W7^^^'77 7 

3 9 4 fcll ±iE^»— coyijT 5 ^-^fctWfi^S SL- 
l lc<fc t9^iiffl^^tt^^-^x^ yfBK 3 9 7-1 
m^?iJ^^-^tH^«-^SSL-2^J: J 9*iilffl 
«S*b5»-tf>;*>f y^®&3 9 7-2 t^SM^HT 
V^ 0 #f-^^77r3 9 4ll KS— <D**f yflHI* 
3 9 7- l*5<fct^SZ!C0^>r 5/^0583 9 7 -2^L 
T^-^x-^AttJ^S I O- lzteilttS-*^- 
Attl^S I O- 2lc*tl?timtEiStlZ> 0 

[0 12 9] 7-^MSlHlKl 6 Oil *(OA^Sg 
— <Z>^— *AtB;tt»S I O - 1 Sr^LT^— <DX"C yf- 
0K3 9 7- 1 IdaSKSttaSB— (O^— iJr 5 3 

9 6 Z(Dxxm^-<D^—? A&iims I O- 2 

&ft\*XtlS-<DX<4 y^mn 3 9 7-2 KSSBteitaSS. 

r cot^— jr^y^m'&z 9 5 rjti&jB— ^5 

s^[s]&3 9 6*5«t^— Of- Z^y'f'm&Z 9 5^ 
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Wrtftl-S&ttSftfc^— *T * h^777l5 2 
[0130] SIT. 055 {C^t1g^J(D»mcoV> 

7^-ey— K^vK^HfTStbSi:, m—nnTYxs 

^^^77 3 9 2ft ^^b-^X.?>nfcSRAM?IJT 
Kl/X{8ti ASCfc:&*3#, 5fe®^7K>^A0^ 
OSRAM?iJ7 KMI^-iASC - 1 

io *i-a G r (of-w s r Ai^ijr k u^ft^- i a s c - 

l^«MJ7^-^3 9 0(t M-COSRA 
M^iJT HV*ff-5§- i A S C - 1 ^ffl^^^T^^^^ 
*y?m^ *-(DS R AMJ)73-^fflMt S S L 

-i&mt)-r%o zti^vrxm— <o^y^m^ 9 

7-l3fiS»iiU 7K^A0WlStS7^^5'7 
7 3 9 43&><b^— *AfcB;*7»S I O-llC7^D0^ 

K3 9 5te9 2/^£fU T"*— M^77 1 5 2 id 

20 [0 13 1] ftiC, T Kl/XA0i:»i£t^-©SR 
AM^UT Ku^fs-^* i AS C - 1 ^U**ttT^5> 1 ^ 

*y?mmm^ %-<Dmr h>^77 3 9 311 

^-CO^IJT HV^777 3 9 2*^L-CSa£S*tfcS 
RAM^lJT KV^fsf i ASCCS^, 7h>M0 
(DJkCDT KU^Altc*t/£i-5»ri(OSRAM?ijT 
^Iff iASC-2^aj*t^o ^(D^llcDSRAM^J 
T Kl/^m-^- i A S C - 2 £ A^-T 3 ISIIc^iJt-* =* 
3 9 111 f&HCD S R AM^IJT KWMM^ i A S C - 2 
^fflA^JlT^^^D'^fc ^ZlcDSRAMJiJ 
30 9*3— ^W*ff#SSL-2Sra*-rSo rjftSrglt 
T, m-OX^ y7-\E}&3 9 7-2*SKiU 7K^ 
Al^j£t^7W^i/77 3 9 4^?>7- ^AtH^ 
»SIO-2[Cl7WDl»So ^ CD^r — $ D 1 
H fgZKO^— Z^y^m&Z 9 6{C^^/^^n^ 0 r 
f—ZTt? Y'<y7r 1 5 2(1 AJjMMt&m 
— (DT*— *7y?-M&3 9 s^feJBz:^— ^7^0 
»3 96te«09»^ roaneo^-^^EKS 9 

-So 

40 [0 13 2] Wc, 7K^AlWf^r^SR 
AM^IJT KU^ftf i ASC-2^^ttt^^l^ 
n^/^Jl^Jc:, f-^ij7K^77r3 9 2ll 
T KUM1 tOJJccor K^A2S:/Ttt^i LT^- 
(7)SRAM^JT Klx^ff-^- i ASC- 1 ^rtb^-T^o - 
(DM— CD S R Alv^ijT K ^M%^ i A S C - 1 & A^"T 
^>yiJ9*3— ^3 9 011 (T^SRAM^ljr 
i A S C - 1 iW* ZtlXfrbm** *y*& 
»-(OSRA^l73-^ffl*tttS S L - lSrW 
^-T^o w^tS:S{tT. ^— ^>^>Ty?-EI»3 9 7- 1 
50 a$8|3iU T K^A2(^lSt^7-^77 7 3 9 
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4frb7'*— ^AtH^&S I O - 1 K"7—?r> 2&mft> 
3 Q w^x— ^D2il m— ^X-^^^^[H]3S3 9 5 

[0 13 3] T KU^A2JC*H£-r a»— <7>SR 

AMJiJT KU*fMr i ASC-1 ^W**^"CA^ 1 * 

(DSRAMJIJT KU^ftfi ASC-2Srttt^7~r^o - 
<Df&~<D S R AM^'JT K l^ft* i A S C - 2 &A;fti~ 
^^ZICO^Jt-*^— ^3 9 1 Jl ^ZICOSRAM^IJT 
^ffi-^ i ASC-2 tfttijj ZtlXfrhm*? 03/^ 
^ ^Zl(7)SRAM^ijT-^-^aj^ltt-^S S L — 2 ^rfctj 
2rf"£o mSrSttT. IB— y7HBB3 9 7-2 
a^BiU 7K^A3«tJS«7-^77r3 9 
4j&>£>7*— ^Atti^S IO-2[cf"^D3W 
3 0 r<7)r-^D3lt mr.<nv : —?9iy^\Bm3 9 6 
\^9y^£i%Z> 0 rcpi#. r^7!>M!x7rl5 
2 14. A*»«SrJB— ^^i/^iaKS 9 5^5>« 
^r-^ 9 y ^IhISS 3 9 6 0 r <0 IS-COt* 

SAHIBS 3 9 6{:7«7f^tlfc7WD3^7- 

[0134] £JL±o<fc5i-, IB— <r>nr v^^<yyr 

3 9 2, ^Jx^— ^3 9 0, SS— <0*>f iX^IUK 
3 9 7-1. fccttm— ^-^5^^13118 3 9 5^?> 
»-*>y!lT K^<*y77 3 9 3. SBz: 
^3-^3 9 1, #-*>*>f ^^13163 9 7-2. 

ocor Hv*a* i * o vtmrnrnz. s r amt w i-st 
[0 13 5] ::t% #iai83&ic#B-rsi:, * 

DQCTLT, 7-^7r?h^77l5 2^<ffi(D 
Sti/feiNf bra?— 9 AtU^ffi^D Q^e>r- r — 

i:^pJfg-Cfo^ o DOUBLE DATA RATE 
(DDR) <Di/l/? otXDRAMm^Tt, r<£>flt 

J8M<^^u^^^DRAMJc:*3V^T*ai:*ao * 
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[0136] Ts RAM$^^—9 t k?—?m$^&t<n 
t6l(Dmf&ffl] m57\Z. s SRAM^Ox^— ¥\ 2 3 h=f 

6 ov>mnm&9&m** h^sra 

10 n-^i LtSl tDfflfMBBffT^-^S 900i»- 
^■^WWr^—*^ 9 1 0&£bt£lll*., yiJ*5J:tf 

[0137] 057 vf* S RAM7 K1200 
il &ifc<Dm5 9(^-ry^yir/U3 9 4 OSrf- 
5/77i:ttvhy ^^X«^gEyiJLTfil^$na Q # 
y^Ut/U3 94 0H ®— CO^n—^3 9 O^tb^O 
fB-<^ifiliR«#£:, IB— OMBttSMT^a— ^3 9 0 
0 5&*ibcDjB— coy — K9-f hffl^^ls^ticJ^jliR 

ztix, m—<OT--?Amjims 10-11 \z.mmz 

20 *u K—om?*'-?* 9 l^fecDjB-<o?iJiSiR 

ft*i. IBzicoiiJSEttSFBfTxa— ^3 9 1 0 36^fe(O»r. 
0>y — K5*< hfflfr»««^tfc«tOaH?*ttT, IB- 

cot-— ^Atts^s i o - 1 2Cii^w 0 ^-07 

-^AtHMS I O- 1 l*5J:^z:cOr--^AtH^ 
SIO-12H ^EBgSWSr^LT^n — '</U 
f^ABAiGIO-11, GIO-12W^fti 

[0 13 8] ^n— ✓Vl^— ^AtB^G I O - 1 1, 
GIO-12tdfl y-K7^h7y/l 5 30 1, 1 
30 5 3 0 2^Mtlig^^o rn^-K^ bT 
^71 5 3 0 1, 1 5 302(1 7-^^1 5 30 1 
D> 1 5 3 0 2D^ttr- ^^5/^HI3S3 9 5, 3 

5 2*wt&tta 0 

[0 13 9] ::t\ 05 9l^ ; t!)t^3 9 4 OW* 

4 0(1 y^[:SRAMt;^yhn-/^SAN 
tf*gaSfc£**LfcN*B h7^^N2 0 0 0. N2 00 1 

y— ^{CSRAM-feyW^^ hn- A*f§-^-SAP#g= 
40 j%^WcPih7^^P2000, P2 00 1 t^ 
?,457y •77 , 7D^^*iUMJWo ^CO 

5 R AMtT»?«*^ <fc "9 * ixft NS h7^ 
X^N20 0 2, N2 0 0 3^Lt7-^$i^i 
TBLlCiR^ :W7^6S^,iTBL^L 
TDR AM^(^ $ ixSo 

[0 14 0] ^<D jv&tjrty}) yrfW y^<D 

(-i: f 9^iii»^naNSh^>v > ^^N2 0 0 4, N 
50 2 0 0 5 fc , h t JB— <O^J»?«#JC «t 0 «i«Hflf 



(20) 



2000-268559 



37 

£;fxSNM F7>^^N2 0 0 6, N2 0 0 7t^ 
LTf^AfcHrtJfcS I O - 1 1 ic&mztiz* Sfc* 

y^^N2 0 0 8, N2 00 9<fc, hic^r^j 
10, N2 0 1 1 irSr^LTx— *AttlAI*S I O- 1 
Nlh7^^N2 0 0 2, N2 0 0 3^-M: 

[0 14 1] r^^^ey iryKO^^J:^, Jg— 
ttfb£ftfc»6\ y-eyiryHi, *AU>ttRS I O 

fc*g\ ^y-fe/Mi, t*— ^AttlMS I O-l 2fc 

^AttiAillSlO-ll, SIO-121: 

H5 7tC*^-^J^ri-^J:UCJ(S-(7>BiJIB» 

iWT^a— ^ifcitK Sik}:SRAMTWl200 

[0 14 2] r JB— ©511^=3— ^*5±t«|I—WM 
IElSWfT7 f =--^A*$tb6rtSFI5r KU*«# i AS 
C-llt, *Zl<^J^=i-^«J:i«K-otJEtft«MT 
T-a-^icAA^WWT i ASC - 1 2 30 

v< a ??fs-%m8jmi6 9 o o o o j±. ^gfp^ 

Wb^WI CLK1, I CL^&^S^dtf- 
SJ^l^&^ixSo t-^«9 00 0 1~9 0 0 
0 5 ft, *S«a*<bA*£ft£T KKXfg-5§-A i ^«<7> 
SMtCSB, RASB, CASB, WEB^t§ 

[0 14 3] 3?yK73-KE!690 0 1 0lt #1 40 

ns/^£j&|UBg9 00 0 O^feWrtSFP^oty^fg-^i C 
L K 1 , I C L K 2 Mg<5# . IB— C0BBBti«^8fBT K 
5 2/^f§* LAT-Gl, JB— <^Ii]e«SBZfeT K U 
^7i/fflfLAT-Nl, mzi^IiJIEltgB^TKU 
^ 9 JX 3 HB^r LAT-G2, »ZK^IiJIStS«2fcT 
7yf«tLAT-N2S:4«t5o --**C\ Wffl 
IB«aH«BT K 9 y ^f§# LAT-G1, IS-<7>g'J 
eEltSRkr K>^7^f-fftLAT-N 1 fi. a 
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WK^7yf|ffLAT-G2, fSHCD@iJfEti£|5 
^TKl/^7iyffs^LAT-N2(t ftS&^n^fg 
f ICLK2tS-5*4**ti5 0 Sfc, n—&£Tm 

-(DWtmmu^r Fux^ y^in^rte., y - k^-w 

[0 1 4 4] ^1 <DT \?UXs<y7 7 9 0 0 2 OH, 

KEBg 9 0 0 1 0 coffiWBcoTfc:, F*l 3$^ a 
> *{f-i§- I C L K 1 M^5# T K l/^m-^A i JO& Cfc 
f*j3$T Kl/Xfl-^ i ASC - 1 1 &^i-4fctfre& 
So »2ro7K^^7r9 00 2 1lt ^yKr 
3-KEISS9 0 0 1 O<0fHW<0T»^ ftn?v y ?\t^ 
I CLK2(^#7 Kl/^ff-^A i faSDfcrtlBT K 
U^m^i ASC - 1 2&£jfctZ>h<7yV&>Z>o 

[0145] HKT Kl/*m-^£6g[El3&9 0 0 2 2 tt, & 

1 <7)T Kl/^!/7r 9 0 0 2 0 2S^Lfcl*JSH5T KV 

i A S C - 1 1 <D#:<7>T Kl^{s^££j& LT^ 

2 cor K^y77 9 0 0 2 l^x.5fcOTft& 
2kTK^fg^tog|HlK90 0 2 3fi. »2OTK^ 
'*1/7T 9 0 0 2 IflS^UfcrtfiBT KL-^fg-^ i AS 
C-l 2<D#CCDT KW^ft^^LT^lCOr 
^^/7r 9 0 0 2 0iC^£3fc<Ot > fc£ o 

[0146] 061 idrtgB* a :y^{B-^£/?fc[§Bg9 0 0 
0 0 <nm$L&\*:7Frt 0 Uv/-v<0g&9 0 1 0 OH. ^» 
^a^^ff^CLK^^tSfc^t^Tfe^o h7V 
^3^7^^90 10 1(1, Ixv— y^msg 9 0 1 
OO(D0b77ffi^ (CLK) Oit*>±3ftS0«>3c:y^S:4ftm 
-TStcTre&So h7^3 ^7^ 9010 
2, 9 0 1 0 3(1, 11^7!] 777a«y79 0 1 0 
6 A, 9 0 1 0 6 B teVm^tltcimWtkmcfc C-T s U 
v-w<[e3^9 0 1 0 0 (DtiblTjff -5§- (CLK) C0S*>±^ 
9 ^xj/^ftULtrta^ o jy^f3t I CLK 1 , I 
C L K 2 S:mmti)At5t)OT$)6 fl 

[0147] 7!i^77a^/790 104fl NOR0 
K90 1 0 4A, 90 104Bia , ?VWS!i'tyh 

- -fey h%L<DyV y^7n^i:L-Ci«*tU Jnizgco 

h7^3^7^9 0102, 9010 3 COtB 

So y^V— HUBS 9 0 1 0 5 A:foJ;tf 9 0 10 5 
Bit NORK9 0 1 0 4 A*5J:U J 9 0 1 0 4 B<7){±{ 
*SBKKfctfe*U ±^h7y^3V7V7^^9 0 

So 7yjy7 p 7o7790 1 0 6A^90 1 06B 
tt. ^ yff— hlH]^9 0 1 0 5 A4o<fctF9 0 10 5 
B^LT, -€rtl^iXNORlH]gS9 0 1 04A*3<tV9 
0 1 0 4BcO^«fi^Wo 
[0 14 8] r(7)rtSFP^n5/^f8#^gEIBS9 0 0 0 0 

M ittri, 7^3/77ny79 0i04 fcrtfiftttUBJOEt 
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DT> h 7 ^^/3 yf ^ 9 0 1 0 2 f fcf j; 9 0 

1 0 3 (D-JjtmYPf&o -r*t>*>, 9mwvtfe% 

CLKft ftJWblJ-tf *>tU* , tMtr o ^ <g-5§- I C L 
K, ICLK1, I CLK2ttVvfjJvb "0" "CS>9. 
^7^MHK90 1 0 5A, 90 1 0 5Bli*l: 

ttbti. "o" a^;te>*i,a 0 

[0 14 9] ::t\ 7y^7 P 7P77 P 90 1 04CON 
ORlEl3g9 0 1 0 4A^5> h7^3yrVf^9 10 

0 102C "1" biV NORSES 9 0 1 0 4 B 

h^v^a ^4T?*9 0 1 03C "0" 

K^A£ib±^6i, h^>-i/v-a yrVf^^9 010 

2 ttrtg|5* o y ?m ^ ICLKlt LT^^^Srttl 
JlTZtiK h7^a >r>ff^^9 0 1 0 3firtgf 
^n^^fg-^i CLK2 LT "0" Sr«S$-ra o 

3VfVf^^ 90 1 0 2iC "0" 

i/v-a 1^47" 9 9 9 0 1 0 3(C "l" tfS^X-ibiVSo 20 
[0 15 0] r CD^fgT\ ^SB^o^^fS#CLK3&S3i 

3 1N%U9 o *, ^fg# I C L K 2 £ LT'Vl^fg-^ai 

h7^'>3yf>ff^^90 1 0 2|j:rta 
^n^^fiflCLKliU "0" Sr«a«-rSo 
<fc?t- LT, ^It5i6 2(^tJ:5^ 
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